Objective: Posttraumatic embitterment disorder (PTED), a subgroup of an adjustment disorder, is a feeling with anger and helplessness. Hemodialysis may be a trigger event leading to PTED. We investigated the prevalence of PTED in patients with each categorized stages of chronic kidney disease (CKD) and the association between PTED and depression and functional impairment. Methods: Patients were categorized into three groups according to the stages of CKD (stage I-II, III-IV, and V). CKD (I-II) group was defined as estimated glomerular filtration rate (eGFR) ＞60 ml/min/1.73 m 2 , CKD (III-IV) group as eGFR ＜60 ml/min/1.73 m 2 , and CKD (V) group as CKD stage V including patients ongoing hemodialysis. Patients were assessed for the prevalence of PTED, depression, and decreased quality of life by using the scale of PTED, Patient Health Questionnaire-9 (PHQ-9), and EuroQol Five Dimensional Questionnaires, Visual Analogue Scale (EQ-5D-VAS), respectively. Results: A total of 445 patients were analyzed. The number of patients in CKD (I-II) was 166, CKD (III-IV) was 172, and CKD (V) was 107. Multivariate analysis by binomial logistic regression demonstrated that CKD (V) was significantly associated with the prevalence of PTED (odds ratio, 4.13; 95% confidence interval, 1.56-15.6; p=0.006) after adjustment for age, gender, and diabetes mellitus. Also, a significant correlation existed between PTED and EQ-5D-VAS in all stages, but the correlation was nonsignificant between PTED and PHQ-9 score in group CKD (V). Conclusion: The findings suggest that PTED is underdiagnosed in CKD patients. Acknowledgment and diagnosis of PTED in CKD patients may lead to a better quality of life.
INTRODUCTION
Hemodialysis is the endpoint in chronic kidney disease (CKD). Patients often look back a long history of dealing with their illness. This includes the question why they are the ones who are hit by the illness, but also whether physicians or the health system did what could have been done, why they do not get a kidney transplant, or how the family or the employer reacts to their impairment.
1) It can be expected that there are some patients who feel that they have been let behind, that they have been treated unfair and that their fate is unjust. They have reasons to look back in anger and sometimes also may feel stimulated to fight back against the world, while they are helpless and hopeless. In clinical practice these patients give the impression of being embittered. 2) Embitterment is an emotion which is known to everybody in reaction to injustice and being let behind.
3) It is associated with a feeling of being a "loser", of being victimized, of anger, or helplessness and hopelessness, and especially of phantasies of aggression or revenge, be it against other persons or the fate and God himself. In greater intensity, it can become pathological, similar to anxiety. This state of mind has been described unter the heading of "posttraumatic embitterment disorder". [4] [5] [6] [7] [8] Previous studies suggest that hemodialysis patients suffer to an increased rate from depression, anxiety, or psychological impairment in general and that this is associated with a higher risk of morbidity and mortality. [9] [10] [11] Embitterment has so far not been taken into account, although the clinical impression is that this may be of relevance. Therefore the purpose of this study was to assess the prevalence of embitterment in CKD patients, including those on long-term hemodialysis, and investigate its correlation with quality of life and mood impairment in general.
METHODS

Study Population and Data Collection
The total number of patient selected was 445. Among 445 patients, 166 CKD stage (I-II) patients with estimated glomerular filtration rate (eGFR) ＞60 ml/min/1.73 m 2 , 172 CKD stage (III-IV) patients (eGFR, ＜60 ml/min/1.73 m 2 ), and 107 CKD stage (V) patients with patients ongoing hemodialysis. Patients needed to be 17 years or older and without severe psychiatric disorder to be enrolled. Questionnaires and clinical information was received at the point of registration. Informed consent (IC) was received from all participants after full explanation. The study protocol and IC were fully reviewed and approved by the Institutional Review Board (IRB) of The Catholic University of Korea, Bucheon St. Mary's Hospital (IRB No. HC14OISI0054).
Measurements
Posttraumatic embitterment disorder (PTED) self-rating scale
The scale of PTED is a 19-item questionnaire which starts with the statement: "During the last years there was a severe and negative life event…" followed by single items like "…that hurt my feelings and caused considerable embitterment", "…that triggers me to harbour thoughts of revenge", or "…which frequently evokes painful memories". Answers are given on Likert scale from (0) not at all true toe (4) extremely true. The sum score can be interpreted as measure of reactive embitterment. Higher scores are indicative of PTED. We have used the Korean version of PTED scale which had been reported to stable and reliable. 4) Score greater than 30 is to suspect PTED and therefore we have used the cut-off score of 30.
12)
The Patient Health Questionnaire-9 (PHQ-9) PHQ-9 is a 9-item screening questionnaire asking for symptoms of depression in various clinical population which has also been validated and commonly used in clinical practice in Korea. 4, [13] [14] [15] [16] [17] [18] [19] As each item is rated on a scale from 0 to 3, the total score ranges from 0 to 27.
EuroQol Five Dimensional Questionnaires, Visual Analogue Scale (EQ-5D-VAS) EQ-5D is one of the most frequently used scale to assess patients' health-related quality of life. 20, 21) We proceeded the questionnaire with a visual analogue scale from 0 "worst" to a 100 "best". Respondents were to express their current health status by marking a point between the scales.
Statistical Analysis
All data were expressed in mean±standard deviation (SD) unless otherwise specified. Median with ranges was presented in those without normal distribution. In continuous variables, Student's t test, Mann-Whitney test, one-way ANOVA test were used as appropriate. Pearson's chi-square test or Fisher's exact test was used to analyze the differences in categorical variables. A p value of ＜0.05 were considered significant. Univariate logistic regression identified variables that were related with the prevalence of PTED, and those with p＜0.1 were included in multivariate analysis. Univariate and multiple linear regression analyses were done to examine the relationship between the scale of PTED, PHQ-9, and EQ-5D-VAS score. All analysis was done by SPSS version 11.0 (SPSS Inc., Chicago, IL, USA).
RESULTS
Baseline Demographic and Clinical Characteristics
Baseline characteristics of the study population according to CKD stage are shown in Table 1 .
The total number of patient was 445; 166 in the CKD (I-II), 172 in the CKD (III-IV), and 107 patients CKD (V). Values are presented as mean±standard deviation, number (%), or median (range). CKD, chronic kidney disease; BP, blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TC, total cholesterol; TG, triglyceride; eGFR, estimated glomerular filtration rate; hsCRP, high-sensitivity C-reactive protein; TSH, thyroid stimuating hormone; PTED, posttraumatic embitterment disorder; PHQ-9, Patient Health Questionnaire-9; EQ-5D-VAS, EuroQol Five Dimensional Questionnaires, Visual Analogue Scale. 
PTED Prevalence
Cut-off value of 30 was used to suspect PTED. PTED score had a median score of 6 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) in CKD (I-II) group, 6 (1-15) in CKD (III-IV) group, and 10 (1-29) in the CKD (V) group. Twelve (7.2%), 7 (4.1%), 25 (23.4%) patients had a score above 30 in group CKD (I-II), CKD (III-IV), CKD (V), respectively (Fig. 1) .
Depression Score (PHQ-9) and PTED PHQ-9 median score was 3 (1-4), 3 (1-5), 4 (2-7) in CKD (I-II), CKD (III-IV), and CKD (V) respectively. For CKD (V) group, the linear regression coefficient of PTED score in relation to PHQ-9 score was 0.146 in univariate linear regression and 0.188 (p =0.130) in multivariate linear regression after adjusting for age, sex, and diabetes. CKD (I-II) and CKD (III-IV) group showed a significant positive correlation (p＜0.001, Table 3 ).
Relationship bewteen PTED and Quality of Life (EQ-5D-VAS)
EQ-5D-VAS score was used to assess the quality of life. PTED score had a median score of 70 (60-80) in CKD (I-II) group, 60 (50-70) in CKD (III-IV) group, and 70 (50-80) in the CKD (V) group. For all stages of CKD, PTED score had a negative linear significant correlation to EQ-5D-VAS score (p＜0.001, Table 3 ). I, II  CKD III, IV  CKD V  CKD I, II  CKD III, IV  CKD PTED, posttraumatic embitterment disorder; CKD, chronic kidney disease; PHQ-9, Patient Health Questionnaire-9; EQ-5D-VAS, EuroQol Five Dimensional Questionnaires, Visual Analogue Scale. *Adjusted for age, sex, diabetes mellitus.
DISCUSSION
As far as we can tell, this is the first journal reporting the prevalence of PTED in CKD or hemodialysis patients. PTED is a relatively new concept compared to the wellknown posttraumatic stress disorder (PTSD). There had been a report on hemodialysis patients with PTSD.
11)
However, we give strength to our report to that "hemodialysis" is a stressful event but not a life-threatening event as which PTSD defines. Previous report did suggest natural disaster, accidents, or fire as the stressful event but the majority was life threatening illness (66.7%). Therefore, we would like to introduce PTED, which may lead us to a better general care in hemodialysis patients.
Embitterment is similar to depression. 4, 6, 15) However, in our data, the score of PTED and PHQ-9 (depression score) did not show a correlation (p =0.242) in hemodialysis patients. We suggest this is due to the contrary point between depression and PTED. In contrast to depression, PTED is triggered by an unpleasant memory or event. 6) Continuous exposure to the memory would aggravate the emotional instability. The problem starts in CKD patients when it comes to a start in hemodialysis. Patients are exposed to this event every other day once they have started. While most patients are tolerable to the event since they had been announced previously in the clinics for months, for those who are without insight or unprepared, initiating dialysis can be a unpleasant negative life event. Such negative life event will be continuously and inevitably exposed to the patient. The patient would feel helpless towards this life cycle. Therefore, acknowledgement towards those who satisfy the PTED score and receive hemodialysis should need a better supportive care. According to our data, presence of CKD did not increase the prevalence of depression or PTED. In contrast, CKD patients whom started hemodialysis increased significantly compared to the control group (p＜0.01). This data supports the fact that hemodialysis does give a significant negative emotional impact in CKD patients.
Anger is an emotion towards someone or some other event. In PTED, the anger is usually toward oneself. Self-blaming and the feeling of injustice is another important feature of PTED. 5, 6, 12) Hemodialysis patients, who scored more than 30 in the PTED scale, commonly regretted and was angered at their previous healthcare. Most regrets were on their poor medical compliance or unnutrional diet whether it may be true or not. Also, during the questionnaire, we realized that patients with a high score of PTED felt injustice related to their unemployment after initiating hemodialysis. Quality of life was evaluated with the correlation of PTED score. EQ-5D-VAS score showed a negative correlation with the PTED score (=−0.455, p＜0.001). Unemployment, self-blaming, injustice, and feeling of helpless would all have impacted the lowering of EQ-5D-VAS score. 21) Despite embitterment is characterized by feelings of hopelessness, fatalistic attitudes of the patients, rejection of help and an aggressive attitude in patient, needing intensive engagement of specialists those have expertise, experiences, and knowledge in this field and thus appropriate and proper handling of embitterment is huge task and barrier to clinicians in routine practice. Wisdom therapy, cognitive behavioral therapy, well-being psychology approach, establishment of prudent coping strategy, active engagement of patients, strengthening of social competency, hedonia therapy, and finally some relaxing biological agents would be helpful to manage embitterment of medical patients, although there have been no firmly approved, specific and established treatments till today. 22) One of the limitations of this study is the lack of other reported journals related to PTED. PTED is a relatively new concept that yet has not been introduced to other clinical areas other than psychology. More clinical reports in the future will emphasize the importance of PTED. The other limitation is a single-center limited study. This localized design allowed us to process the study in speed, but lacks support of generalizability.
PTED is an adjustment disorder that can be triggered by a negative life event like hemodialysis. The prevalence had been underdiagnosed in hemodialysis patients (23.4%). This psychopathological condition decreases the quality of life in ESRD patients. Therefore, more acknowledgements towards this disorder may prevent its occurrence by giving better emotional support and positive images when one reaches a start in hemodialysis.
